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First principles many-body calculations of electronic structure and optical properties of SiC nanoribbons Naresh Alaal, Vaideesh Loganathan, Nikhil Medhekar et al. Zhifan Chen * 1 , Alfred Z. Msezane * 2 * Department of Physics and CTSPS, Clark Atlanta University, Atlanta, GA 30314, USA Synopsis Optical absorption spectrum for the Ce@C82 endohedral fullerene has been studied using the densityfunctional theory and the many-body Green's-function approaches. The geometry optimization was performed using the DMol3 software. A plane wave approach as implemented in the ABINIT package has been used to solve the Kohn-Sham equation. Self-energy was evaluated by the GW approximation. Finally the optical absorption spectra have been calculated using the random phase approximation (RPA), RPA plus self-energy correction (RPA-GW) and the Bethe-Salpeter equation (BSE-GW).
Geometry optimization for the C 82 -C 2v isomer and Ce@C 82 was based on the density functional theory as implemented in the DMol 3 package [1] . After first optimization of C 82 -C 2v , a Ce atom was introduced into the carbon cage along the C 2 axis of C 82 . Then geometry optimization was performed again for all 550 electrons. The results suggest that the Ce atom is situated off center by about 1.79Å and has donated 0.42 electrons to the cage. Fig. 1 shows the optimized structure of Ce@C 82 . The optimized atomic coordinates have been introduced into a supercell of edge of about 12.6Å. A plane wave approach as implemented in the ABINIT package [2] has been used to solve the Kohn-Sham equation with a cutoff kinetic energy of 36 Ry and a norm-conserving pseudopotential of the Troullier-Martins type. The quasiparticle corrections to the DFT eigenvalues were evaluated using the GW approximation, which is the product of one-electron Green's function G 0 and screened Coulomb interaction W 0 , Σ = iG 0 W 0 . Based on the quasi-electron and quasihole states, the absorption spectrum was calculated by random-phase approximation and by solving the Bethe-Salpeter equation [3] . Fig. 2 compares the absorption spectra obtained from RPA, RPA-GW and BSE-GW calculations. 
